The decreasing radioactivity levels found in environmental samples require an improvement of the detection limits of gamma spectrometry. Accordingly, the improvement of the radioactive background of a gamma spectrometry system consists in reducing the amount of radionuclides present in the close surround of the germanium crystal (lead shield, selection of non-radioactive materials for the cryostat, ventilation against radon…) and to limit the interactions of the cosmic radiations (cosmic veto, underground laboratory…). However, these protection measures are not very effective in the case of biological and mineral matrices taking into account the natural radioactivity ( 40 K, uranium and thorium series) present in these samples and the generated Compton continuum in the gamma spectra. In the same way, for a contaminated sample the presence of an artificial radionuclide in strong concentration might mask the presence of other radionuclides in smaller quantities. For these samples a solution consists in the use of an anti-Compton device.
INTRODUCTION
The decreasing radioactivity levels found in environmental samples require an improvement of the detection limits of gamma spectrometry. Accordingly, the improvement of the radioactive background of a gamma spectrometry system consists in reducing the amount of radionuclides present in the close surround of the germanium crystal (lead shield, selection of non-radioactive materials for the cryostat, ventilation against radon…) and to limit the interactions of the cosmic radiations (cosmic veto, underground laboratory…). However, these protection measures are not very effective in the case of biological and mineral matrices taking into account the natural radioactivity ( 40 K, uranium and thorium series) present in these samples and the generated Compton continuum in the gamma spectra. In the same way, for a contaminated sample the presence of an artificial radionuclide in strong concentration might mask the presence of other radionuclides in smaller quantities. For these samples a solution consists in the use of an anti-Compton device.
MATERIALS AND METHODS

Configuration of the anti-Compton device
The principle of an anti-Compton device is well known and has been described extensively. Our anti-Compton device consists in a low background Ge detector (HPGe type N, large efficiency 51 % and large volume 280 cm 3 ) surrounded by a veto detector made of a NaI annulus and a NaI detector on the top. The whole assembly made of selected materials is inside a low-background cylindrical lead chamber and situated in the second basement of the LMRE, under 3 m of borated concrete in order to reduce the contribution of cosmic rays and particularly of neutrons. Another feature is that for any measurement two spectra are recorded:
-the normal spectrum that does not take into account any coincidence information -the Compton-suppressed spectrum where events counted in NaI detectors are used to reject simultaneous events in the Ge detector. It is interesting to note that by construction the anti-Compton device also works as an anticosmic system.
Radionucleides of interest
Anti-Compton device is perfectly suited for radionuclides emitting single gamma rays, that means β -emitters with a simple daughter level scheme. Study of nuclear data and decay schemes allows to class radionucleides of interest in two categories (only the radionucleides quoted in this abstract are listed below):
-Radionuclides to be analysed on the anti- 
RESULTS
The anti-Compton system has been used to measure many kinds of samples:
-biological matrices with 40 K continuum (vegetables, mollusks…) -biological matrices with 137 Cs contamination (mushrooms…) -environmental samples with U and Th natural radioactivity (sediments…) -aerosol filters with 7 Be Compton continuum -old aerosol filters with 137 Cs contamination In this abstract, the gain obtained on the background will be presented and the benefits of the anti-Compton device will be illustrated with only two examples: a sample of mussels and a sample of particles from fluvial water.
Background spectra
The normal background spectrum (Fig 1., left) shows the significance of the cosmic ray continuum in the spectrum which is produced by the penetrating cosmic ray muons and their secondary particles. The most prominent line at 511 keV is due to the positron annihilation. Other peaks are the signs of the contamination by natural radionucleides such as 40 K (1460 keV Bi at 609 keV). Moreover the reduction factors calculated on the continuum by energy range vary from 1.2 at low energy (<100 keV) to more than 12 around 400 keV and 600 keV. This continuum reduction lets expect an improvement of the detection limits up to a factor 3. Finally the total count rate integrated on the energy interval from 30 keV to 2730 keV is reduced 7.6 times reaching 0.11 c/s. The anti-Compton spectrometer is especially effective for measurement of vegetal or marine samples where 40 K usually dominates the spectrum. The spectrum obtained for mussels (ashes) (Fig. 2, (Fig 3, right) for both radionucleides are respectively 5 for 40 K and 2.5 for 208
Tl. With the anti-Compton system the annihilation line at 511 keV decreases by a factor 12. 
CONLUSIONS
The use of Compton suppression is a performing tool in trace measurement of certain radionuclides in environmental samples when Compton continuum is high because of natural radioactivity and/or presence of artificial radionucleides at high activity. It has been shown on two types of samples usually used for environmental studies with the determination of significant values for 54 Mn and 65 Zn instead of detection limits. On the other hand this tool has to be used with care according to the radionucleides to determine, as shown with the case of 60 Co.
